Text book of zoology / by J.E.V. Boas ; translated by J.W. Kirkaldy and E.C.
Pollard.

Contributors

Pollard, E. C.

Boas, J. E. V. 1855-1935.

Kirkaldy, J. W.

Royal College of Physicians of Edinburgh

Publication/Creation

London : Sampson Low, Marston, 1896.

Persistent URL

https://wellcomecollection.org/works/a3336nzx

Provider

Royal College of Physicians Edinburgh

License and attribution

This material has been provided by This material has been provided by the
Royal College of Physicians of Edinburgh. The original may be consulted at
the Royal College of Physicians of Edinburgh. where the originals may be
consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection
London NW1 2BE UK

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/

!
il
T




i L
i | |

P

o

il
*irg
u’,,’.g%

A
T





































































































































































| LT







































































































































































































= ? T a | T 1
; (] L s il LHEIRE-F

































































































































































































\ A
2
i : o : o ] 41 f : 1














































| =1 lr"m"_-'..'.'_u'.'_

l""-._".—l HY I_'- L | at the --f!‘ll'l', o the exterior by a common aperture
: |

ren T Ity -1 1 . i 1 .
near the lophophore.* The Polyzoa usnally have a large bodv.cas

filled with a liquid in which
ameeboid  cells are

it contains, besides t
rrn-nr:n'lﬂ.' canal, a cord. the
funiculus (Fig. 142),
stretchine from the stomach
to the body-wall, upon which,
or upon the inner side of the
body-wall, ova and sperma-
tozoa appear, both, usunally,
in the same individual : -|Js-:-5;_:i
r-'t'.‘{s'.n] 1i|u'::- are :|]-.-~|-_',[, ||||-

. 1
remital products (or embrvos

pass ot I||!'-ll|‘i_"|| ||1-|1'-' 111 the
!Jl'LEl‘.'—‘-'n-':iIL|, o [IE'.I'-'Ili_u"!L the
excretory organs. (enerally,
the fertilised ovum undergoes
.:1*4 v;u*li:-.er I[I."'.'I']ll'!l'llll.'rl‘l within
rhu ]lrni}' r||' 1]||' DATEILE, |-1|
many marine forms, in a
special nvagination of the

body-wall (oeeinm

Among the freshwater Poly-
zoa reproduction is effected by

Fig. 141. Plamatella potymorpha, a frosh- :
means of etatoblasts, as

water Polyzoon. Enlarged.—After Kriipelin,
well as by fertilised ova. The

statoblasts are small, diseoid
bodies :ll'iﬁin}_':ll'[unn the funiculus h-:.' i I:-|1|_~1_|_I_i:::]' process of budding. ']'|:||-_-,' ara
produced chiefly towards the end of the summer, and rest during the winter,
developing, in the next year, into a new :'tn]nul}', Each is provided with a hard
lll.':f:l-'i'[]tl'rl.iil.l H]“"!L il] '|'|'I|I'H'_CE' H'IJL"E'! Tilr_"'l'i_' are ‘.'i]t'll_l.]] :Iil' l_':i".'iiil-_"!'_i. r]I]I.E_‘ P LRh i_'l.'ll.i_l]l_EIl i_:-\.
formed from a mass of cells within,

-.['['I |]l-']l'|_'-' r{'ll':lll?i ik 'H"]';l.' 'I'i'!l]l_l,!'.l-ia'l,iil]i_" I] l_‘;_"i_! nerat JI 0 Th l.l-j. []IPT ]ug:-||('|['|h||r'|- il_l'll!i
alimentary canal occurs, constituting the so-called “ brown body,” from which
these parts are, after a time, reconstructed.

The colonies formed by the i"u]}':a:ual are of very different
kinds. Some are much branched (Fig. 141), and either stand erect
from, or creep over, some j'm-il]'\l__.fn [.]rjr-q‘_-'l:_; others are laminate, f‘\'ili;_a'
npon the sabstratum or standing 'liIE'l]'i_E_':h[-L or they may be more
massive. The colony is almost always fixed ; a single freshwater form
(Cristatella) 13 free.

Amongst many of the Chilostoma, dimorphism, hke that in the
Hydrozoa, occurs. Specially common among the ordinary individuals

& These cangls do not seem to form excretory i}:'l_"i'l'll.'f." themselves, but serve as
a meang of exit for eells, loosened from the epithelinm of the body-cavity, in whose
1_;]'.:|t"[||_;'|_3-';||| rertain nit FOSCIIDILE WsTe i |.1|:l.‘1,:-1 Are :-'1!!.".'1'!.‘!4'1.[.




























































































































Sub-iNase 2. Malaedstroin. Order G, .Irlr't'cn'..w.'rf"-'. 221

hairs® upon the skin. Such free aunditory hairs may occur
also in Cruostacea possessing the vesicle, and may be present in other
regions (e.g., upon the abdomen): The Decapoda possess a very
strong gizzard, often with large, calcareous, masticatory teeth. In
tl|_']=-|'{-.-'~:|1|ﬂ|.=: i 1ts side walls there are often to be found two rounded
calcareons masses, which are absorbed before a moult (““ crabg’ eyes,”
or gastroliths). There is a large antennary gland, the “ green
eland,” opening by a small aperture in the base of the antenna.

As the egps leave the oviducts they are firmly fixed on to the
swimmerets of the female, which never possesses a marsupium, but
in spite of this almost always carries the eggs about; mnot, how-
ever, the larvee, or these only for a short time. The young ones
almost always undergo a com-
plete metamorphosis. Only
in a small number does a
free-swimming nauplius
represent the first stage, e.qg.,
in the Prawn, Pencus (see
below), and in some allied
forms. The majority are
turther developed  before
hatching, ~ having attained
the so-called zo®a stage,t
in which condition the animal
moves by the appendages
which later form the maxil-
lipeds, and at this stage
are not connected with feed-
ing, but are solely natatory
in fonetion. Swimming is
chiefly effected by the exo-
pods of these appendages.
The zoma displays further,
the nauplins eye and lateral

eves, the two pairs of antenne
and the three pairs of jaws; e
the carapace also 1s present ; ;L;r:..!ﬁ;:;'lllzfﬁnlﬁ IJ.,.:-,.{L 1l;r]I1FLr:[ f];;;rﬁlllrﬂ?ﬂﬂﬁ{:j:
but the ambulatory legs, and Clans. SEk)
the swimmerets, have not yet

appeared, or are only incipient, and the posterior part of the thorax
and theabdomen, are not so pronounced as they become later. '[’]!{-fnr]nr‘i

which hatch as n: 11, pass throngh “the zoma =
as naupli, pass throngh “the zoma stage later. In many

* This is also the case in the Buphauside,

- it IJ'.}I.'I:_'JI.]]ﬂf.:lﬂ at this sl'stgsr- were formerly refarded az adult organisms, and described
mier the generie name of Zomn; hence the name for these lnrvie



== Arthropoda. Class 1. Crustacen.

“c‘i'il!lll:i.h!]]e- zoma 18 followed ll_'l' r||.- "|||‘1.'_=.£_-~—1';,-| ;'—' -“-'--4':||f|--]
on account of its resemblance to the |,,.|-j'(.,:.r Misin): in which tha
x|--x-.-]-n|-|m-||.’ of the a ”llju]:lT”rF limbs 15 |..'-'|||_i||‘.'-rl.'i|. and the
animals swim actively by means of their exopods and the posterior
““l"‘-il‘lﬂ""l": the swimmerets are still absent, or onls imperfectly
']*""L'l"f]"']' This BLagre 15 followed I_Il'i,' the praw ||,.~r:|._pl_-_ n '-‘:'|'|E-:-i-| |]J.,,
exopods of the ambulatory limbs atrophy, whilst the swimmer et s
are strongly developed, and form powertul swimming-organs, enabline
the amimal, which in this, as well as the foregoing staces. is entirely ”r
almost transparent, to move Jli'fivl'l_‘-' about in the snrface werikors: |.
-!Ill'ii.i'li"‘i"lll'Ir[hl‘1rl'l'i!]itlliil_.fhl.‘xii[EL]in-'l,T.lll"I;-]':J'I.'t"|;--u:;.|x_-'|-.-..-|-|-|:a....|:||,.ti,]_,
with the adult: they remain throughout life in this state. the

Fig.184. Mysis-stage of Pencws (enlarged). I—TV the five ambulatory limbs
with long exopods and short endopods.—After Clans.

swimmerets being the permanent natatory-organs; in another
division, the Reptantia, the prawn-stage is not permanent, but after
some time, the abdominal limbs, with the exception of the sixth pair,
atrophy ; they cease to be swimming-organs, the animal becomes
opaque, and the power of swimming 1s lost.

Some Decapoda (e.g., the Lobster), hatch at the mysis-stage, and consequently
|||:|'|J.' pass Hn‘ull;‘h thizs and the [}1‘:1“'!1-.~itzlgt‘:. (thers (¢.9., Crabs) pass direct
from the Zoma to the prawn, missing out the mysis-stage, ie, at no
time are the ambulatory limbs provided with swimming rami.

The Decapoda constitute a very large group, including the largest
forms among the Malacostraca. Most of the species are marine; a
comparatively small number (Cray-fish, some Prawns) are fresh-

water ; whilst a few are terrestral.
Sub-Order 1. Natantia (Prawas).
The skeleton of the Prawns is not very hard, it is merely

horny ;¥the animal is transparent or semi-transparent ; the body is
compressed (Fig. 182) ; the a hdomen strong and curved, and
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15 the .,;||'_r_--I dentierons dentale, which meets itg fellow of the other side

anteriorly,. The upper portion of the hyoid, which is united with the
corresponding part of the mandibulay areh, is represented by two bones: a

laree one, the |._'|. omandibunlar, artiecnlated with the skull, and a smallar
lower ossification, the symplectic. For the membrane bones connected with
the hyoid, see below, under the gill apparatus.

[n the Dipnoi, the upper portions of the mandibular and hyoid arches are
conerescent, and partly ossihed, thus possessing so far, the same relations as in
the Teleostei; the arcade thus formed is, however, connected immovably with

the skull,

In the Ganoids and eleosteans, two membrane bones

:||'i,~:v :|r|‘.:']'i4>"|1' on elther hil]l' of r|:1~_~ hu-:lli, |]||ih- i||||--[u-:|:||_-||.‘, 01 Ih--
- ; . .

'n.".:"h'i"l.":'il.l cMCILNENS F A INTarima "x‘.LI:: o }II'I.'IIIEI.X li |I-. Il.‘.-"l H 1

maxilla, which is sometimes represented by several bones, and

15 situated |.-f.-‘||i1||].~ or behind and \\'ir':.i:.-: the former; the P maxille
are connected in the midline, and with the maxille, are usually
somewhat loosely connected to the anterior end of the skull, forming
the upper margin of the mounth, whilst the bones lying upon the
mandibular cartilage form the lower edge.

The shoulder girdle is,in the Selachians, an unpaired

{';||'2i|:|_u'i||\rll.x arch, sometimes divided mto tw |1E|-|'|-~:_1.'.']|i|']| hes L"I']JE‘.HI

S —

Fig. 308. Shoulder girdle and fore limb of a Perch. o, a, b, ¢, mem.

bhrane bones (b elaviele), &, f the actual ahoulder _*_Pll'nﬂl- [ w-':'lLE-1!|::._:' coracoid), § TR,

fi fim raye.

the gill bars, and reaches up on to the side of the head. In the
Ganoil ds and Teleosteans it 18 divided mto two halves, one on
either side of the body, and closely united to each part is a series of

membrane bones, of which the largest is a long, flattened, somewhat
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386 Fertebrata.

ventral to the long, bent-up portion of the gpinal column (Fig. 209 B). Rhom-
boidal seales. Several species in N. America.

3. Amia, Externally almost exactly like a Teleostean:; it has eyeloid
scales. For its chief characteristics see p. 875, foot-note ®: p. 377, foot-note * -
Fig. 304 (; Fig. 310 B. It occurs in North America,

Order 4. Dipnﬂi,

The skeleton is partially ossified; the conus arteriosus spirally
coiled and provided. inside with a longitudinal fold formed of
modified valves; a spiral valve in the intestine; the operculum is
supported by bony plates; the lung is functional; the skin
provided with scales, the fins with unsegmented, soft, bony rays.
Both anterior and posterior nares lie within the mouth, The limbs
are either long, pointed plates, with a median, segmented, cartila-
ginous rod, from either side of which a series of cartilaginous rays
arvise ; or they are filiform, with a similar, but more or less reduced
skeleton. The tail is pointed and diphycercal ; notochord uncon-
stricted and well-developed; a few large teeth in the mouth.
[ixelusively freshwater.

This aberrant group, which at the present day is represented by a few forms
only, is most nearly allied to the Ganoids, especially the Holostei. The structure
of the conus is remarkable, recalling the condition in the Amphibia (g.v.); in
connection with it are certain peculiarities in the structure of other parts of the
heart, by which a partial separation of blood from the lung and from the rest
of the body is effected. The structure of the limbs, the position of the nares,
ete., is also very peculiar.

Fig. 316. Ceratodus. Aftor Ginther.

1. The Mud-fish or Barramunda (Cerafodus) is a large, elongate
animal, pointed at both ends; with large scales; large, broad limbs; dorsal. =
caudal and anal fins continuous. It inhabits the rivers of Australia.

.

Fig. 317. Protoplerus anmnéetens.
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392 Verfebrata,

15 periodically shed entire, and replaced by a new ome (ecdysis).
This layer is harder in some regions than in others, e.q., certain
spots on the fore-limb of the Frog in the breeding season. Claws
are absent. Rounded, saccular glands, opening to the sur-
face, and distribated all over the h-ni}'. oceur in connection with
r|'u'- :-Ck'ill : T]II':\' Ilr-illii]l:,' secrate a h]ittl}' ”.'I];l.], \‘.'!':il']l kt'{‘]l:—i it Tr|-:J]':-[3
in some forms, there are also small muecous H’]JLII[!:—-‘-, and larger
'Ir':l-iH[JII glands, which may be so '-']”"‘"‘*t."" aggregated in some
regions as to cause projections; such are the parotids ¥ behind
the head m the Toad and the Land Salamander; the secretion is
injurious to many animals, and thus serves as a means of defence.
True scales, like those of many Fish, are present in the dermis of
many Gymnophiona; in other forms, large membrane bones* may
be present 1in certain regions of the skin ; or there may be calcareous
deposits in the dermis, as in old Toads. Like Pisces, the Urodela are
furnished with an 'HHE]H:i['l'[] fin, which extends Jlll.llllj_" the back for
some distance, sometimes even from the head; round the tail to the
ventral surface, as far as the anus; it never exhibits fin rays: it is
!I-:II=L||j.' better 1IE"'I.'{']UFJL='=1 in the males than in the fl'mﬂ]uﬁ, and here
it is most prominent during the breeding season. Except during
larval life [#ee hi‘||;l'l.1.':- it 15 absent from all other .""Hll}ﬂl.ihiil.

The skeleton is for the most part ossified, although there are,
as in many Fishes, considerable tracts of cartilage, especially in the
sknll. In the Perennibranchiata and Gymnophiona, the centra are
amphicwlous and the notochord is large; in others, on the

Fig. 218. Skeleton of a Urodele (Menopoma).

# Scales were alzo present in the dermis of many extinet Amphibia (Labyrinth-
odonta).
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474 Vertelirata.

Fig. 385. Skull of a Dog. A sawn through longitudinally, B dorsal, ¢ ventral.
The cartilaginons parts are removed. A8 lateral parts (wings) of the sphenoid, BO basi-
occipital, BS basisphenoid, CE cribriform plate, ET ethmo-turbinal, ExQ exoccipital, Fr
frontal, TP interparietal, I lachrymal, Ma jugal, ME bony portion of the na=al septum
(connected behind with the cribriform plate), Mt maxillo-turbinal, Mz maxilla, Na nasal, 0S5
orbitosphenoid, Pa parietal, Per petroeal, Pl palatine, PMz premaxilla, PS presphenoid, Pt
pterygoid, SO supraoccipital, Sg squamosal, Ty tympanic bulls, Vo vomer, ch, eh, sh
joints of the anterior cornua of the hyoid, bh body of the hyoid, th posterior cornua, an
external nares, ap and apf conalis incisivus, ed artioular facets of the mundible, eam external
anditory meatns, fm foramen magnum, gf artioular facet on the skull for the lower jaw, oc
oocipital facets, » symphysis of the mandible.—After Flawer.
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